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(54) CHIP TYPE ELECTRONIC PART AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a chip electronic part for 
protecting a ceramic element, and for reducing the degradation of the 
characteristics when carrying out electrolytic plating to the outer 
electrode of the ceramic element made of ceramic materials which are 
extremely vulnerable to acid or alkali, or when using this in a corrosion 
atmosphere. 

SOLUTION: Glass coating 4 is formed after base electrodes 3 are formed 
on the exposed edge faces of inner electrodes 2 of a ceramic element 1 , 
and outside electrode layers 5 are formed through the glass coating 4 
outside the base electrode layers 3. Thus, the ceramic element 1 can be 
protected in an insulating area 4a of the glass coating 4, and conductive 
materials contained in the base electrode layers 3 and the outside 
electrode layers 5 are diffused so as to be conducted by heat treatment, 
and simultaneously the base electrode layers 3 and the outside electrode 
layers 5 are integrated so that outer electrodes 10 can be formed in a 
conductive area 4b of the glass coating 4. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The ground electrode layer containing glass material is formed in the external electrode formation field of a 
ceramic element. A glass coat is formed in the field which laps with this ground electrode layer at least, and the 
ground-electrode layer which contains glass material through a glass coat is formed on the aforementioned ground 
electrode layer. Tipped type electronic parts through which the aforementioned ground electrode layer and the 
aforementioned ground-electrode layer were made to flow by the electrical conducting material distributed by the glass 
coat which intervenes between the aforementioned ground electrode layer and the aforementioned ground-electrode 
layer. 

[Claim 2] Tipped type electronic parts according to claim 1 characterized by forming a glass coat in the whole front 
face of the aforementioned ground electrode layer and a ceramic element. 

[Claim 3] Tipped type electronic parts according to claim 1 or 2 characterized by there being less content of the glass 
material in the aforementioned ground-electrode layer than the content of the glass material of the aforementioned 
ground electrode layer. 

[Claim 4] Tipped type electronic parts according to claim 3 characterized by for the content of the glass material in the 
aforementioned ground electrode layer having considered as 15 or less % of the weight 5% of the weight or more, and 
the content of the glass material in the aforementioned ground-electrode layer considering as 5 or less % of the weight 
0.2% of the weight or more. 

[Claim 5] The ground electrode layer containing glass material is formed in the external electrode formation field of a 
ceramic element. Form a glass coat in the field which laps with the ground electrode layer concerned at least, and the 
ground-electrode layer containing glass material is formed in the outside of the aforementioned ground electrode layer 
through a glass coat. The manufacture method of the tipped type electronic parts characterized by making the glass 
coat which intervenes between the aforementioned ground electrode layer and the aforementioned ground-electrode 
layer by making the aforementioned glass coat diffuse the electrical conducting material which heat-treats and is 
contained in the aforementioned ground electrode layer or the aforementioned ground-electrode layer electric- 
conduction-ize. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to tipped type electronic parts and its 
manufacture method. Especially, it is related with tipped type electronic parts like a zinc-oxide system laminating chip 
varistor, and its manufacture method. 
[0002] 

[Description of the Prior Art] (The 1st conventional example) There are some which were indicated by JP,8-97072,A 
as conventional tipped type electronic parts. This forms the external electrode 20 by the ground electrode layer 17 
containing the glass frit which formed the external electrode 20 in the end face which the internal electrode 16 of the 
ceramic element 15 exposed, and was formed in it at the end face of the aforementioned ceramic element 15, the 
ground-electrode layer 18, and the plating layer 19 formed in the outside of the ground-electrode layer 18, as shown in 
drawing 6 . 

[0003] Zinc-oxide ceramic material is resistor material, and resistance of the front face of the ceramic element 15 is a 
low. Thus, in the case of the ceramic element 15 which used the ceramic material of low resistance, tipped type 
electronic parts might cause the property fall for the plating coat which the potential difference of the front face of the 
ground-electrode layer 18 and the ceramic element 15 is small, and the plating coat grew up to be the front face of the 
ceramic element 15 of low resistance, and adhered to the front face of the ceramic element 15 in the tipped type 
electronic parts by the 1st conventional example from the bird clapper. 

[0004] Moreover, in these tipped type electronic parts, the ceramic element 15 was exposed, and since zinc-oxide 
ceramic material etc. was very weak to acid alkali, it had a possibility of the ceramic element 1 5 having touched 
plating liquid, having deteriorated at the time of plating, and degrading the property of tipped type electronic parts. 
Therefore, to give chemical resistance and a corrosion resistance is desired in such tipped type electronic parts. 
[0005] Furthermore, in such tipped type electronic parts of structure, when forming the plating layer 19 in the 
superficies of the ground-electrode layer 18, plating liquid permeated from the crevice between the ground-electrode 
layer 18 and the ceramic element 15, and there was a possibility of causing degradation of an internal electrode. 
Therefore, it set like the plater and the processing conditions of plating, the membrane formation conditions of an 
external electrode and an internal electrode, etc. had restrictions. 

[0006] (The 2nd conventional example) What raised the chemical resistance of tipped type electronic parts and the 
corrosion resistance is proposed there by covering the field exposed from the external electrode of tipped type 
electronic parts with a glass coat. This is the tipped type electronic parts indicated by JP,8-330106,A. As shown in 
drawing 7 , after these tipped type electronic parts form the protective coat 23 by the metallic oxide in front reverse 
side both sides of the ceramic element 21 and form the ground electrode layer 24 and the external electrode layer 25 in 
the end face which the internal electrode 22 which is an external electrode formation field exposed, they form a glass 
coat 26 in the outside of the aforementioned protective coat 23 outside an external electrode formation field, and form 
nickel plating layer 27 and a solder plating layer 28 in the outside of an external electrode layer 25. 
[0007] However, in the tipped type electronic parts by this 2nd conventional example, it is difficult to form the glass 
coat 26 only in the field exposed from the external electrode layer 25 with a sufficient precision, and it worsened the 
yield of tipped type electronic parts. For example, a crevice is generated between the glass coat 26 and the external 
electrode layer 25 as formation of the glass coat 26 is inadequate. When a crevice was generated between the glass coat 
26 and the external electrode layer 25, the plating metal deposited in the crevice between the glass coat 26 and the 
external electrode layer 25, or plating liquid infiltrated into it, and there was a possibility of degrading the property of 
tipped type electronic parts. On the contrary, when the glass coat 26 spread even on the ground-electrode layer 25, it 
was interrupted by the glass coat 26 and the plating adhesion of nickel plating layer 27 was bad. 



Page 2 of 5 



[0008] 

[Problem(s) to be Solved by the Invention] The place which it is made in order that this invention may solve the above- 
mentioned technical issue point, and is made into the purpose does not have a possibility that a plating coat may adhere 
to a ceramic element front face, or plating liquid may permeate between an external electrode and a ceramic element, 
can manufacture with the sufficient yield, and is to offer tipped type electronic parts excellent in chemical resistance 
and the corrosion resistance, and its manufacture method. 
[0009] 

[Description of the Invention] The ground electrode layer to which tipped type electronic parts according to claim 1 
contain glass material to the external electrode formation field of a ceramic element is formed. A glass coat is formed 
in the field which laps with this ground electrode layer at least, and the ground-electrode layer which contains glass 
material through a glass coat is formed on the aforementioned ground electrode layer. The aforementioned ground 
electrode layer and the aforementioned ground-electrode layer are made to flow by the electrical conducting material 
distributed by the glass coat which intervenes between the aforementioned ground electrode layer and the 
aforementioned ground-electrode layer. In addition, it is not necessary to necessarily prepare a glass coat in the whole 
ceramic element. 

[0010] According to the tipped type electronic parts according to claim 1, since the glass layer is formed between a 
ground electrode layer and a ground-electrode layer, by extending this glass coat outside a ground electrode layer, the 
edge of a ground electrode layer can be covered by the glass coat, and can be plugged up. Therefore, it can prevent that 
chemicals, such as plating liquid, permeate from between an external electrode and ceramic elements. Furthermore, by 
forming a glass coat also outside an external electrode, the ceramic element of the field covered with the glass coat can 
be protected, and the chemical resistance of tipped type electronic parts and a corrosion resistance can be raised. 
[001 1] Since the glass coat of the ground-electrode layer [ the ground electrode layer containing glass material and ] 
containing glass material is pinched, the external electrode which consists of a ground electrode layer, a glass coat, and 
a ground-electrode layer with heat treatment can be made to unify firmly. Furthermore, since the glass coat is electric- 
conduction-ized in the field of an external electrode, it can be made to be flowed through the ground electrode layer 
whose glass coat is pinched, and a ground-electrode layer by the electric-conduction-ized glass coat, and, also 
electrically, they can unify an external electrode. Moreover, in fields other than an external electrode, even when 
carrying out plating processing by holding glass material in the insulating state, it can prevent that a plating metal 
adheres to a glass coat in fields other than an external electrode. 

[0012] A glass coat is formed in the whole front face of the aforementioned ground electrode layer and a ceramic 
element in the tipped type electronic parts which indicated the embodiment according to claim 2 to the claim 1 . 
[0013] In the embodiment according to claim 2, since the whole ceramic element is covered with the glass coat, neither 
a crevice nor a joint arises on a glass coat, by the glass coat, a ceramic element can be protected certainly and the 
corrosion resistance of tipped type electronic parts and chemical resistance can be raised further. Moreover, a glass 
coat can be easily formed by soaking the ceramic element which had the ground electrode layer formed into the glass 
material fused, for example. 

[0014] An embodiment according to claim 3 makes content of the glass material in the aforementioned ground- 
electrode layer fewer than the content of the glass material of the aforementioned ground electrode layer in the tipped 
type electronic parts indicated to a claim 1 or 2. 

[0015] In the embodiment according to claim 3, since content of the glass material of a ground electrode layer is made 
[ more ] than a ground-electrode layer, the bonding strength and adhesion intensity of a ground electrode layer and a 
ceramic element can be made high, and the peeling resistance of an external electrode can be made high. Moreover, 
since content of the glass material of a ground-electrode layer is made fewer than a ground electrode layer, when 
performing plating processing to an external electrode, plating adhesion of an external electrode can be made good. 
[0016] In the tipped type electronic parts which indicated the embodiment according to claim 4 to the claim 3, the 
content of the glass material of the aforementioned ground-electrode layer is formed for the content of the glass 
material of the aforementioned ground electrode layer at 5 or less % of the weight 0.2% of the weight or more 15 or 
less % of the weight 5% of the weight or more. 

[0017] When there is less content of the glass material in a ground electrode layer than 5 % of the weight, it becomes 
difficult for the fixing force with a ceramic element to decline and to secure adhesion intensity with a ceramic element. 
On the other hand, when there is more above-mentioned content than 15 % of the weight, contact resistance with an 
internal electrode is large, and the function as an electrode falls. Therefore, in a ground electrode layer, as for the 
content of glass material, it is desirable to **** in 15 or less % of the weight of the range 5% of the weight or more, by 
it, the junction force with a ceramic element is high, and contact resistance with an internal electrode can form a low 
external electrode. 
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[0018] Moreover, when there is less content of the glass material in a ground-electrode layer than 0.2 % of the weight, 
it becomes difficult for the fixing force with a glass coat to decline and to secure adhesion intensity with a glass coat. 
On the other hand, if the content of glass material increases more than 5 % of the weight, electric conduction resistance 
of a ground-electrode layer will become large, and will stop easily being able to perform plating processing to the 
outside of a ground-electrode layer. Therefore, in a ground-electrode layer, the content of glass material has 5 or less 
desirable % of the weight 0.2 % of the weight or more. 

[0019] The manufacture method of the tipped type electronic parts indicated to the claim 5 The ground electrode layer 
containing glass material is formed in the external electrode formation field of a ceramic element. Form a glass coat in 
the field which laps with the ground electrode layer concerned at least, and the ground-electrode layer containing glass 
material is formed in the outside of the aforementioned ground electrode layer through a glass coat. By making the 
aforementioned glass coat diffuse the electrical conducting material which heat-treats and is contained in the 
aforementioned ground electrode layer or the aforementioned ground-electrode layer, it is characterized by making the 
glass coat which intervenes between the aforementioned ground electrode layer and the aforementioned ground- 
electrode layer electric-conduction-ize. 

[0020] By the manufacture method of the tipped type electronic parts indicated to the claim 5 Since the glass coat of 
the portion into which it was inserted by the aforementioned ground electrode layer and the aforementioned ground- 
electrode layer with heat treatment is made to diffuse the electrical conducting material contained in a ground electrode 
layer and a ground-electrode layer In case a ground electrode layer and a ground-electrode layer are made to unify 
through a glass coat with heat treatment, simultaneously, the electrical conducting material of a ground electrode layer 
and a ground-electrode layer is spread on a glass coat, makes a glass coat electric-conduction-ize partially, makes it 
flow through a ground electrode layer and a ground-electrode layer, and can realize the function of an external 
electrode. And a glass coat can be made to electric-conduction-ize alternatively only in an external electrode field by 
making a glass coat diffuse the electrical conducting material of a ground electrode layer and a ground-electrode layer. 
Therefore, the tipped type electronic parts of this invention can be manufactured by the easy method. 
[0021] 

[Embodiments of the Invention] (1 operation gestalt) Drawing 1 is the cross section of the tipped type electronic parts 
by 1 operation gestalt of this invention, and shows the zinc-oxide system laminating chip varistor. This is the tipped 
type electronic parts with which the external electrode 10 was formed in the end face which the internal electrode 2 of 
the ceramic element 1 exposed. The ground electrode layer 3 which made the glass frit contain in Ag or AgPd is 
formed in the end face which the internal electrode 2 of the ceramic element 1 exposed. A glass frit is 5-% of the 
weight or more 15 or less % of the weight of content to the ground electrode layer 3. The glass coat 4 is formed in the 
whole front face of the ground electrode layer 3 and ceramic element 1. The ceramic element 1 is protected by the 
glass coat 4 formed in the front face. 

[0022] And the glass coat 4 is separated on the outside of the aforementioned ground electrode layer 3, and the ground- 
electrode layer 5 which made Ag or AgPd contain a glass frit is formed. A glass frit is 0.2-% of the weight or more 5 or 
less % of the weight of content to the ground-electrode layer 5. When Ag or AgPd of an electrical conducting material 
contained in the aforementioned ground electrode layer 3 and the ground-electrode layer 5 is spread on the glass coat 4 
like the after-mentioned, the portion pinched by the aforementioned ground electrode layer 3 and the ground-electrode 
layer 5 is electric-conduction-ized, and has become electric conduction field 4b. That is, the glass coat 4 is divided into 
insulating-region 4a which protects the ceramic element 1, and electric conduction field 4b which forms an electrode, 
maintaining integrity or a continuity. Furthermore, as shown in drawing 2 if needed, in order to make soldering easy, 
the outside plating layer 6 is formed in the outside of the ground-electrode layer 5. 

[0023] (The manufacture method) The flow of the manufacturing process of the above-mentioned zinc-oxide system 
laminating chip varistor is shown in drawin g 3 . Hereafter, it explains according to drawing 3 . base ~ an organic 
binder and a dispersant, a plasticizer, etc. are added in the charge of an admixture which contains ZnO, BiO, etc. as a 
raw material, it often kneads, and the slurry for sheet fabrication is produced (PI) This slurry for sheet fabrication is 
poured into a raw material tub, the aforementioned slurry is fabricated to the ceramic green sheet of arbitrary thickness 
by the doctor blade method (P2), and it pierces to the rectangle of a predetermined size (P3). The internal-electrode 
paste of Ag content is applied (P4), and a laminating is carried out to the above-mentioned ceramic green-sheet upper 
surface by turns, and it is stuck to it by pressure. Then, the layered product of a ceramic green sheet is cut in the shape 
of a chip (P5). It degreases, after heat-treating to the cut above-mentioned layered product and evaporating a binder 
and moisture. Then, it calcinates at the temperature of 800-1000 degrees C, and the ceramic element 1 is obtained (P6). 
Subsequently, the external electrode 10 is formed in the ceramic element 1 pass the baking process, and it considers as 
tipped type electronic parts. 

[0024] Hereafter, based on drawi ng 1 and drawi ng 3 , an operation process is explained about formation of the external 
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electrode 10. After calcinating the ceramic element 1 as mentioned above, the content of Ag applies the conductive 
paste containing the glass frit set to AgPd which is 90 % of the weight from borosilicate system glass to the end face 
which the internal electrode 2 exposed, prints on it at the temperature of 900 degrees C, and forms the ground electrode 
layer 3 in it (P7). Here, the content of the glass frit in conductive paste is 15 or less % of the weight 5 % of the weight 
or more. Then, it heat-treats by applying an insulating glass material containing 0.5 - 2.0% of the weight of borosilicate 
system glass to the whole front face of the ground electrode layer 3 and the ceramic element 1, and the glass coat 4 is 
printed (P8). This state is shown in drawing 4 . The glass coat 4 of the front face of the ceramic element 1 protects the 
ceramic element 1, and suppresses the property fall of the ceramic element 1. 

[0025] The glass frit which becomes Ag or AgPd from borosilicate system glass in the portion which laps with the 
ground electrode layer 3 on the outside of the above-mentioned glass coat 4 is made to contain, and the content of a 
glass frit applies the conductive paste which is 5 or less % of the weight 0.2% of the weight or more, it prints at the 
temperature of 600-900 degrees C, and the ground-electrode layer 5 is formed (P9). At this time, as shown in drawing 
1 , in the field covered with the front face of the ceramic element 1 , the glass coat 4 is maintained with uniform 
insulating-region 4a, protects the ceramic element 1, and suppresses the property fall of tipped type electronic parts. 
[0026] At this time, simultaneously, with heat treatment, Ag or Pd which is the electrical conducting material 
contained in the ground electrode layer 3 and the ground-electrode layer 5 is diffused to the glass coat 4, and electric- 
conduction-izes the glass coat 4. Consequently, the glass coat 4 of the field between the ground electrode layer 3 and 
the ground-electrode layer 5 electric-conduction-izes, and is set to electric conduction field 4b. Consequently, electric 
conduction field 4b of the glass coat 4 makes it flow through the ground electrode layer 3 and the ground-electrode 
layer 5, and can use the external electrode 10 whole as a conductor. Moreover, when the glass component of the 
ground electrode layer 3 and the ground-electrode layer 5 fuses with the glass coat 4 (electric conduction field 4b) and 
unifies, a possibility that it may be joined to one and the external electrode 10 may exfoliate disappears. Then, if 
needed, as shown in drawing„2 , only nickel, Sn or nickel, solder, or solder performs electrolysis plating on the outside 
of the ground-electrode layer 5, the plating layer 6 is formed in it, and soldering nature of the external electrode 10 is 
made good (P10). 

[0027] Although it is necessary to prepare it in the field which has a possibility that it may be invaded by the acid, 
alkali, etc. at least, for suppression of protection of the ceramic element 1 and plating growth, if the effect of protecting 
simple and the ceramic element 1 of the work which forms the glass coat 4 is taken into consideration, as for the glass 
coat 4, it is desirable to form all over a ceramic element front face. 

[0028] Moreover, the conductive paste which made the glass frit contain may be applied so that it may become 1 5 or 
less % of the weight of content 5% of the weight or more at electrical conducting materials other than Ag and AgPd, 
such as Au, Pt, and Pd, and you may form the ground electrode layer 3 by burning. Similarly, the conductive paste 
which made the glass frit contain may be applied so that it may become 5 or less % of the weight of content 0.2% of 
the weight or more at electrical conducting materials other than Ag and AgPd, such as Au, Pt, and Pd, and you may 
form the ground-electrode layer 5 by burning. In such a case, if it is, electrical conducting materials, such as Au, Pt, 
and Pd, will be spread on the glass coat 4 of the portion pinched by the ground electrode layer 3 and the ground- 
electrode layer 5, will form electric conduction field 4b, and will obtain the electric conduction function as an 
electrode. 

[0029] With this operation gestalt, the adhesion intensity of the ceramic element 1 and the ground electrode layer 3 
increases by making [ many ] content of the glass frit of the ground electrode layer 3 as compared with the ground- 
electrode layer 5, and the external electrode 10 stops being able to exfoliate from the ceramic element 1 easily. When 
not filling the content of a glass frit to 5% of the weight to the ground electrode layer 3 in that case, adhesion intensity 
with the ceramic element 1 falls. Moreover, when the above-mentioned content exceeds 15 % of the weight, the 
specific resistance of the ground electrode layer 3 whole increases, contact resistance with the exposed surface of an 
internal electrode 2 increases, and the electric conduction function as an electrode falls. Therefore, it is desirable to 
form the ground electrode layer 3 for the content of a glass frit in 15 or less % of the weight of the range 5% of the 
weight or more. 

[0030] Moreover, the soldering nature (when not forming the plating layer 6 but soldering the direct ground-electrode 
layer 5) of the ground-electrode layer 5, plating adhesion (when forming the plating layer 6), and soldering nature can 
be made good by lessening content of the glass frit of the ground-electrode layer 5 as compared with the ground 
electrode layer 3. In not filling the content of a glass frit to 0.2% of the weight to the ground-electrode layer 5 in that 
case, adhesion intensity with the glass coat 4 falls. Moreover, when the above-mentioned content exceeds 5 % of the 
weight, the specific resistance of the ground-electrode layer 5 increases, and the deposit speed of a plating metal 
becomes slow. Therefore, the content of the glass frit contained in the ground-electrode layer 5 has desirable 0.2-% of 
the weight or more 5 or less % of the weight of range. 
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[0031] Usually, in tipped type electronic parts like a laminating chip varistor, if there is little glass composition 
conversely, an external electrode will become easy for it to become difficult to perform electrolysis plating to an 
external electrode if there is much glass composition of an external electrode, and to exfoliate from a ceramic element. 
However, in the laminating chip varistor of this operation gestalt, this problem is solved by making [ many ] glass 
composition and lessening it by the inner layer (ground electrode layer 3) of the external electrode 10, in an outer layer 
(ground-electrode layer 5), Moreover, glass composition can be easily changed by making the external electrode 10 
into a three-tiered structure. 

[0032] Moreover, it covered and insulating-region 4a of the glass coat 4 formed in the front face of the ceramic 
element 1 has protected so that the front face of the ceramic element 1 may not be exposed, and it is raising the 
chemical resistance of the ceramic element 1, and the corrosion resistance. Therefore, even when forming the plating 
layer 6 in the external electrode 10, there is no possibility that tipped type electronic parts may carry out property 
degradation in plating down stream processing. Moreover, out of the field of the external electrode 10, since the glass 
coat 4 holds insulation, it does not have a possibility of solder adhering to portions other than an external electrode, and 
causing short circuit accident, in the mounting process of tipped type electronic parts etc., either. 
[0033] Moreover, a high corrosion resistance and high chemical resistance can be obtained, without neither a crevice 
nor a joint arising between electric conduction field 4b of the glass coat 4, and insulating-region 4a, and plating liquid 
etc. permeating from there, since the glass coat 4 is formed in the whole ceramic element 1. The glass coat 4 whole can 
be formed at once, without forming separately electric conduction field 4b and insulating-region 4a of the glass coat 4, 
since electric conduction field 4b is especially formed by diffusion of an electrical conducting material. 
[0034] The zinc-oxide system laminating chip varistor of the example shown in drawing 1 in order to check the effect 
of this invention here, (Example) After forming the ground electrode layer 13 in the end face which the internal 
electrode 12 of the ceramic element 1 1 as shown in drawing 5 exposed, The zinc-oxide system laminating chip varistor 
of the example of comparison of the gestalt which was wearing the front face of the ceramic element 1 1 and the ground 
electrode layer 13 by the glass protective coat 14 was manufactured by the predetermined number, respectively, and 
electrolysis plating of nickel and Sn was performed on the front face of these two kinds of chip varistors. 
[0035] In order to obtain regular plating thickness (nickel plating coat : 1-2 micrometers, Sn plating coat : 3-5 
micrometers), the example of comparison and an example perform electrolysis plating of fixed time, and measure the 
thickness of nickel plating coat formed in each chip varistor, and Sn plating coat, and the result which computed the 
average and the plating growth percent defective is shown in Table 1. 



[0036] 
[Table 1] 
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1 . Bum 




1. 3 Mm 


4 . 3 um 




1 0096 


0% 



[0037] As shown in Table 1, in the example of comparison, for the glass protective coat 14, plating attachment nature 
was bad and only the plating thickness below the half of an example was obtained. Moreover, in the example of 
comparison, total did not reach convention thickness but the plating growth percent defective was 100%. On the other 
hand, in the example, total reached convention thickness and the plating growth percent defective was 0%. Thus, 
according to the example concerned, it turns out that the good laminating chip varistor of quality can be manufactured 
with the sufficient yield. 
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(57) [Btt] 

[RBI «Rtf7Jk&Ufc»LT#fl!fK:f§l»-fe5 5'.y 

[**#ft] t?5 y^fc^ 1 C9|*iai5««2<DSWL 
fc*micT*««3*»ifcLfcfc#?;*lM*4*Wj* 
U Stt*7X*)»4*IBTT«ieTtt««J13©^« 

*t»TiHfla (C «fc o T*HETtf!««JB 3 RtfSdiE^MBW 

mm 5 fc*$fts#**m*ffi«3#* c it®nt^ 




10 



10 



1 

ci oTi&mu m t mu z mmc \z # x s *u 

^itffii v> m \z -r z a 5 x &m \z ftm £ a *> ntc 

w±mzi! ? z&mtwf&zn&z n 
&m i \zmm<D^v7Mm.=f-m&. 

m$tmixte2izmmo?--y7Mn.i L 

*i5lt%£t±15ii%^Ti:L, StriBn#J«ffiBT 
®^7^W©tt$* s 0. 2*§%J£Ui5SS%UrF 

^flMffi/f <D M tz fttET Z # 7 J* ttJK £ £ it £ £ 
[0 0 0 1] 

[0 0 0 2] 

SiLTH #H¥8 - 9 7 0 7 2 ^SgKHf^Stlfc 
1 5<?3rtgP«ffil 6*SStHbfeSg®fC, *t-gfl«®2 0£ 
fc®J*anfc#5*:7'J a» h^*-r-&Tlti«M 1 7 

nflwtiM i8i. n-mnmm 1 8 ©*M!uc»j*s 

[0 0 0 3] «Yt3E»-fe5 5 y ^»»ttJ^M*c«»TT* 
0. 1 7 $ y ^Igf 1 5 £<Z)<fc-5 

5 0i&Ctt. *mtII18it55y^*f 15C5 



(2) 43^2 000-164406 

2 

®tc#*bfcJ6o %&mv>rz#>\z?-y /itfsa^ 
[0004] cKo^y^am^asiBTtt, -t^s 

y * 1 5 fttfttU bT*0. HftMffJir 55 7^ 

[0 0 0 5] SSfC, dO.fc^^^jtO^^^H^SP 
ftTtt. WJtli 1 8<D^(.®{r*o^Jl 1 9£«:W* 

20 [0 0 0 6] (If5 2<£fie*0ij) fCt, fy^ffltfW 
- 3 3 0 1 0 6^&«KM*£ttfc^y :/Sl*?«5fi-e 

5 7^*f2 i <nm.wmm\z&m>mitmz£.z>umm2 

*flMtff«j^«rr&«i*]flMM2 2^8 
ffl LfcSSW;:Tiffi««Jf 2 4 Rtffl.gP««Jf 2 5 

30 ^7^KIM2 6£»riEU ^8B«ffiB2 5©^filfCN i 

■5. 

[0 0 0 7] L**L, d©^2^*^JtC < J;^5 L -y^ 
«^SPS-e«. W«I12 5^eiUlbfcMl:©* 

7Xtl2 6©Wm»tl.5 1 t. ^7XS12 6 

t^sp«ffiB2 5 &omicntn«t<tii;«. H77,mk2 

6i:MtI12 5 <k©W(CieW^Ufc«-&tC«, 77 

X®^2 6^filtii2 5©±t*-ej£*i-5<i:. #5 
XtM2 6 tCjSe,tlTN i #>oi*B2 7 K)i6o^#*tt 

[0 0 0 8] 

fflm&&mik-?2>fztblzts:-2ti?t'b<D-e&r), ^-cDSM 
50 tbfcO, •nffl5«ti<t-fe9 5y** ; F©IBIfw«6o*««« 



3 

[0 0 0 9] 

[hwcdm^] nsflicBtofy^atfaflij. 

[0 0 10] lll^91lK:e4K«)7<y^«?tfAK:J:ti 

m^oma* e sb-o zmmvm&tfmx?* ©fcis&it-r * 

[0 0 1 1] # 7X^£^^fc^ r ^tt*al■.^:#^X;H■ 
i|S^£^^;£n#MaJS<hte#5;^M£&Ay^^ 

mmmm t temm.it £ wtx =? x mm \z j; o xsii $ -a- 

l^ici^JST-SC. 0, t*£aa£-T 

*-T 3 CD * KifT -5 £ i € -5 . 
[0012] M$]g 2 CEttOUffiflBtttt. *#* 1 fc 

t.cDT*-2)„ 

[0013] »*3fi 2 fcE«o**fiH8*"r?tt. "fe^S-y 
K R 1 U * Jl .!: < , # 5 X *JR IZ £ o 

[ooi4] f»5&JK 3 twix 
« 2 i,zmmvft^y ■fMm.TBfoiz&^T, tfimn-mm 
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4 

MM X CD # 5 ^SfHETifiSM^ <n 13 5 X 

[0 0 15] 3 fcC«©ggi(HB«Ttt, TJft^ffi 

Iffl#7^W©M*^ltiIil3fe#< LTt/i 

[0 0 16] tt**4£G*t0HJHMtt3. »*3S3fC 

^7X*J^cD^#^5aa%WJi 1 5fi*%^T. lifl 

5 fiS % fitTTJB/S 3 tlfc t> <D X » -5 . 
[0 0 17] TffltIIf©^7X^ffltt4!!iS 51 

20 ttrt»«ato*i!Matt«»**<«atuT©«fiB^fi 

Tt5. ioT, Tffi«a^{C*5t,iTtt. #^X*mcD 
#W^«5fi»%£LLl 5S»%JMTcD®Hi-r-5.Zi: 

*«*<. rt»«ato»*i^[*»fit^iB«**»ii!E-r 
[0018] *rc. n««aa-c©^f5^«»o#** 

#0. 2lI%,J;0'>it£^iS^ tf^X&BlicDE*;'} 
&-5. — if7XM©^W5li%J:0#<& 

30 -at, *flmaii©#«»tto&***<&o. *t#j«ais 
on«fc»t>*«ia*iib»c< ioi, *«m 

[0 0 19] W^StCSEttUfc^y^Sa^fflSiftoa 

»»*^"r*TSfi«a»*»jaib. ^4<it»aRT 
mnmmiimttzmmzij^xim&Btfiv. ti^zm 
m^vxwsm-fmmmm^mtzn^^mn^m-t 
sMitn^Mi, »ffla**6L.TweTtt«aii 
40 xttKnan««asfcSr*n*j»«iW»*«rE^-9x* 

«ajBoniiK^«ET*5tf5xis«*#«t*-a--5cta 

[0 0 2 0] rt^5(CfE«Lfe9 1 ->^«^R I a<DS 

ig^ffiT'«> TM«asi^<s«a@ic-^sti^»«« 
m&mmwiz&^xmmTi&nmsiiMmmmmmiz 

-#<t rai$fcT**««Rtw««aji©# 



5 

utiac. #ffl«a««©*fcfc^T#5x*itsai 
■s. 

[0 0 2 1] 

\5m<r>$m<w&m\ (-mmmm bis, ^fgen© 
-mmmm \z «t s ^ ^a*^ asa© Br b 0 t & o t , 

■fe 5 5 y 1 ©rt»**2 Lfc*ffifc:*t.*« 

^5H^ 1 CDF«jg|5Sa2*«©ffiL.fcig®tAgXttAg P 
dl£#5*:7«J y hSr^$-&fcTflS«S)i3*^j«$ 
ftTV>*. 7 U y h (4Tt«SI 3 IC» tt 5 1 

I3i:t75 7i7il 1 l»tM#l:^7X*K4« 

[0 0 2 2] fit, HrBaT*fi*«Ji3©n«C^9X 
&Bl4£l?iTT. AgXttAgP dl:^7^7U y h£ 

y h>^MIl5 ICjttLTO. 2tI%W±5li% 

i^flltll 5 Ct*n5»tTO©AgXHA gPd 

##5;* am 4 fc«*sft* n t c «t 0 mmrmmmm 

IB*Mtt4 a &««eXUrr««MI1IW4 b tizfttlT 
[0 0 2 3] «)fi7J^) ±raMfcS«B*»«^y:/n 

'jx^©8sBfii@©sim£m3tc^-r., kt. @3i:f 

oTlKK^-r*. iS^il/TZnO, B i 03££#tr 

U «k<jB«bT>—h«»ffl^5>J-*fp»r* (P 
1) . CO->-h*»fl^7'J-«;«*Hll:ttXl/. K 

9 5 yy-^U->>— hfcjfcWL (P2) . J9t5£©7C^ 

*o«»K#T , 6a< (P3) . ±m±9s.vtnrv—> 

Is— Y±m\ZPL%tt<r>nUW&^— X hSrSflib (P 
4) . SSSKSMU BESTS. ^©f£, tJSy?^ 

u->->-hco»e^*5 i -7^{c^»f-r^ <P5> . 
a-«*s*s-e-&», Biinrr*. torn. 8 0 o~ 1 0 0 

OtJioaftTfllJSU t5S7?«f (P 

6) . OUT, «J*ie*«T»&*lfc-fe9 5y**^ 
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6 

1 sc^gpita 1 osrartL^'j/^sMrpfflfti-rs. 
[0024] jmt, 0 1 3 cs^t. *vsB«a 1 

WbfcSgffitC, Ag©^t$)05 9Oli%WAgPdl: 
lStM^7X*^*5^7X7'Jyh^*lfe# 
h&JMJU 9 0 0*C©«ftT?«l€rMW-TT*t 
tII3*Mt5 (P7) . uCT, hfc 
feltl>^7X7U-y hC9-^*^«5S:*%jy > ± 1 511 
10 %KTT*J55. C©*g, T*tll3K)t-t53yf3|l 

^ 1 omm±mzo. 5-2. oajMoa&fta'aitf? 

Xf?'x«UR4«ttfTfttt« (P8) . COttffi^H14tC 
ST. -fe^Sy^SR^l ©«a©#9X#I£4tt-te9$ 
y**^lSffil«U 1r93 yy-^ 1 ©4#14{g;T£ffli 

[0 0 2 5] TitmMi3lcSA:«ff»l=«vtT±G^ 
©fl-#J K A g X tt A g P d icSStttt* 13 9 
X*f,M«7X7iJ7h^«t, 3tf7^7'Jyl- 
20 OteffVtfO. 2 11XK± 5 M^£tTT*fe5#t^ 
-Xh^IfU 6 0 0~9 0 O'CcaSSTgfc^tttfT 

5 *»jarr* (P9) . ciottr. Bits 
-r^K, 1 5 5 7 i'^T 1 ©aasfit>T^5^«T 

[0 0 2 6] ^©i:^|^P#tc. Tfl6«ffiS 3 
S 5 K-g- * tl 5 * -5 A g X tt P d (Jiffll \Z 

cfc oTtf 9 X&M 4 LT# 5 XffiM 4 *S»*YfT 

30 s„ Tftssaw 3 &*mi*m 5 cdm®^ 

©#9;*«il4##*fl:bT#«*«4bift*. c© 

mm. «7xti4«itM4 b^Tia*ffiji3i^ 
aaMsewasit. nawai 0 -r 

©^7X^^7X»I4 (Stffi«4 b) h®MV 

nTillf!|-r-53B*l*V«t<^-5. £©&, ^S^jtJDT, 
H2»C3S-r«t"5»mffl*aJB5©n«»c, NItSn, 
X«N i <t¥BB, ffl ©*T«»«& -Di*£?T&oT 

40 &o^I6$Ml, nW110O#ffl#(ttt^lf 
CtS (P 1 0) . 
[0 0 2 7] #9*««4tt, tJS-^ff 10*1 

ifi. #9X$M4£^>rr*f£tgt©ffif^£ir9$ y y" 

m^f- 1 s«K-r-5^m&**-rti«, t75 7i?ifg 

[0 0 2 8] Ag, AgPdOffilC, Au. P 

50 ^t$l:f<£5J;7l:^7X7U -7 hS^W^-ttfe^W^ 



(5) 



MbTfciK EHSSKAg. Ag P dCDffiK, Au, 
Pt. Pd^»t|f^i:o. 2fi%Cl±5tI%K 

u, Pt, P d^ffl^lltfi^TMtll 3 inflO«@ 

b £?BM£ Lit® i bTCOitiffiSfl, C tK&S. 
[0 0 2 9] *H«^T'tt, MWII5 tJt^LT 10 

x-t 7 s z i iT^fraji 3 1 <D^m^mm± 

L. O^-tr^S-v^*^ l^efiJ«IL{c<< 

CDS*^a^<£TT-S>. Sfc. ±IE^W^1 511% 
ftgMffi2(£®|±i®£C9&Matt;Wf*U tlibt 

5 a»%^ji 1 5 mm%&LTv>i&m-zTi&m.um 3 20 

[0 0 3 0] Ti&m&m 3 £lt®ilsTftMW.Um 

«. 0. 2M%jy.±5B*%jy > TwfEa#M£L^. 
[0 0 3 1] ilfit, iify^UX^Oi^Sf'^ 



4SH2 000-164406 
8 

3B«ififr^.C<i:tJ;i3, 7Xffi/££^t:$ 
[0 0 3 2] -fe^S •yS'SH^ 1 <Di&ffi\ZMl$.2tl 

ot, ftffinm 1 0 ^@ 6 sMts^Tfe, 

5Sn*!ftl>. nSP«Sl 0©^SE^-T"tt^7X 

ttM4«jfgig:tti&««fLT^S<DT\ 5=- -y yU*^ SPffi 

[0 0 3 3] ^7Xfl4ttt7S >y?SHFl CD 

±mzm^nx^?><D-v, #5xt£Bi4CD#m$w4 

b£*gifikffi*4 a tcoWtc^ffl^jt^a^C-SCi^ 

«4 b£#«tt**©MttHC«fc^T^/£LT<AS<Z>T?, # 
5X*Bl4CD&«fi«4 b £jfettflU*4 aiz&m*izB 
fi.?&Z.£tt.<* J37XW&4±Vf*-mzT&J$.-fZ>^ 

[0034] mmm c ct*3sh©3mi&»b*-s 
^<t, s 5 iZTjk-r&ofe. -fe^s -y^^T 1 1 cortgra: 

t75 7?lf 1 lRtfTiffiWISBl 3C0«®*^7X 

CD^yt/A'UX^CO^WKN i tS nCO«^*o^*fT 

[0 0 3 5] 8i5£cD£>oi*JP (N i feoiSI : 1 ~2 
Mm, Sn*ot»i: 3 ~ 5 Mm) ZnztcSb, OM 

«a^*«i"b»:-3tB*iii©*0ae>-3**ffja:^. J e- 

[0 0 3 6] 

[*1] 





it&ffl 


mmm 




0. 8 xim 


1 . 8 um 


S n > v 


1 . 3 urn 


4 . 3 Mm 




100% 


0% 



[0 0 3 7] Jt««Tftt^5X 



50 
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immvffimtzwiw] 

[0 2] *fBtH©»J«t*jfi»«T»*«<t3E«&3fif»Jig l 

tm3] raiosdMs^isosHi^y^A'jx^oaijftx 
gcD«En*^-r bit* a . 

m b fc « © « ts * ^ r m m b t * * . 
[0 5] jtttflSjjvrwnsH-e**. 
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10 



[0 6] fi£*0J£5?;-rigf®0Tae>3„ 

[0 7] aij*:<s*«**-rwffiH-c , *a. 

1 WJi-fe^Sy**? 

2 F*gg|5«ffi 

3 T^«@B 

4 i?7^KI 

4 a ^7X«I («U»fi«) 
4 b (flMMtt) 

i o nap«s 
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5E034 CA01 CB01 CC03 DA02 DB14 
DC01 DC03 DC06 DC09 



